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Statistical, Legs1, and Moral Problems

In Following the EEOC Guidelines!

William W. Ruch
Psychological Services, Inc.
Los Angeles, California

The Guidelines (4) state that, "Data must be generated and results
separate]y reported'for minority and nonminority groups whenever
technically feasib]e....A test which is differentially valid may
be used in groups for which it is valid but not for those in which
it is not valid. In this regard, where a test is valid for two

. groups buf one group characteriétiéa]]y obtains higher test scbres
than the other wifhout a corresponding difference in job perfdrménce,
cutoff scof'es must be éet so as to predict the %ame prbbabi]i‘ty of
job success in both ‘groups." |

This requirement is épparently based upon, the assumption: that
there is likely to be a d1fference among racial or sex subgroups in
the apphcant popu]atwn w1th respect to the regression line by
which a criterion of job performance is predicted from test scores.
There is increasing reluctance on the part of knowledgeable psychologists
to make this assumption, ét least, with regard to black-white

comparisons. For example, Bray and Moses state on page 554 of

Presentatwn in symposium on "Differential Validity and EEOC
Testing Guidelines" at the annual meeting of the Western
Psychological Association, Portland, Oregon, April 21, 1972.




their authoritativeartic]e in the current Annual Review of Psychology:

"Do apt'itude test scoreS, obtained under proper
cond1t1ons of adm1n1strat1on, show _significantly
d1fferent validities for m1nor1ty and maJomty
group members in pred1ct1ng a pertinent measure of
Job proficiency? Thjs quest1on is still open
since there are few such ‘studies. It does. appear,
however, that the. cToser the ‘stud_y design comes to

the 1dea] » the less ]1ke]1hood there is of finding

d1fferent1a] validity."
However, this is another to’pic, S0 I won't dwe]] on it.

| Unfortunateiy, the G'uide]ines‘do not give guidance with reép'ect
to what inferentia] techm'ques should be used in determim‘ng when a
single regresswn line does not apply to all groups. There is an
implication in the Gu1de11nes that "d1fferent1a1]y vahd" means
valid for one group but not for another. The important s1tuat1on

| in wh1ch a test is wvalid, but not equally valid, for two groups
is not covered. When this requirement of separate validation for
mihority and nonminority groups‘is taken in conjunction with the
requirement stated two paragraphs later that the obtained corre-
lation coefficient be statistically significant at the 5% level,
an unwary researcher might be lead down the primrose path of
ca]]in_g a test differentially valid if for one group the null

hypothesis of r = zero is rejected at the 5% level and for

another group the null hypothesis is not rejected. While such




an approach may seem reasonable at first blush, a careful

~ consideration of its imp]icationé will show that it is unﬁbrkab]c.
For any population in which the corre]afion between two‘variab]és
is other tﬁan zero, the finding or non-finding of stgtistica]

_ significance in é sample is a funttion of both the size of fhe
corEeTatiOn in the population and of the number of cases in the
sample. As either of these increases the probability of fejecting_
the null hypothesis at any stated significance level increases.‘
If a large sample and a sma]i samp]e.are_taken from a single popu-
. 1§tion in which'the corré]ation coefficient is gréater than'zéro,
the probability of obtaining sfatistica] significance is g}eater in
the large samp1e‘than in the small sample. If wé follow the‘
significant-for-this-group-but-not-for-that-group Strategy, we ara
stacking the deck in ?aVor of a finding of’differéntia] ya1idity
since in the typicai, real-life situatfon the_samp]e size for'whites
wi]i.be consideréb]y'greater than the‘samp1e sizé for blacks.
Several exanp]és'of this are to'bé found on page 132 of Tésting

and Fair Employment, by Kirkpatrick et al (5), which is reproduced in

Exhibit I of the handout. Applying the 5% level of significance,
there are eight instances in which the obtained validity for
whites is statistically significant but the obtained validity for
Negroes is not. Using the 1% level, there are nine such instances.
In five comparisons, the validity for whites is significant at the

1% level, but the validity for Negroes fails to reach significance
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"
even at the 5% level. Yet, there is no basistfor inferring'that
the va]1d1ty of the tests is anvth1nq but the same for the two
groups. ‘Take a look at the proverbs test as a ored1ctor of the
1sa]ery cr1ter1on.» For whites, the validity is .13, sianificant
~at the 1% 1eve1' for Negroes the validity is .16, which “although
h1gher than that for whites, is not even s1gn1f1cant at the 5%
level. Obviously, the significant- for-th1s qrouo-but-not -for-
that-grouo strategy fails to yield credzb]e 1nferences at least in
the present instance. As a matter of fact, K1rknatr1ck et al
(5) conclude from this table -that "Pefhaps the most important
finding of the present study is the simt]arity of ve]idity coeffi-
cients for both ethnic groups;"
The Guidelines state that "a test which is differentially |
valid may be used in grouns for wh1ch it is valid but not for those in
- which it is not valid." It would clearly be incorrect to adopt
"a policy of using these tests for whites, but not for Negroes,
solely because of tﬁe findings presented in Exhibit I.
The other consideration in comparing the regression lines
of two or more subgroups is that of fairness. Even if the
test predicts equally well for two groups it may, on the average,
underestimate the job performance of one group and overestimate
the job performance of another. The only guidance the Guidelines

give us in this respect is that "where a test is valid for two

groups but one group characteristically obtains higher test

N




scores than the other,bwithout a corresnonding difference in job

performance, cutoff scores must be set so as to predict the same
prgbability of job euccess in hoth-grOUps.F we are lett without
operationalﬁprecedures for determining When’betweenfgrouo |
differences in criterion scoret’cbrresnond to between-grdun
differences in test scores. Additiona]]y, thevGuidelines:nrbvide
us with no justification whatsoeverbfor applving different cutoff .
scores for the two groups in the event that the average test scores
are the same but there is a d1fference in average cr1ter1on scores.
Here aga1n one might be temwfed to comnare the “esults of :
one s1gn1f1cance test with the results of another A stated
significance level - say 5% - could be established and t-tests eould‘be‘
run between eriterion'means and also between test means. If a
significant difference were founa between the test meahe of whftes ,
and b]acks; but a significant difference were not found between
thetr criterion means, it would be Ceneluded thatjthe.tests were
unfair to the group with the lower test scores and that there |
was suff1c1ent stat1st1ca1 ev1denre to warrant the use of
different cutoff scorec. Yet this conclusion could easilv be in
error. Suppose the difference in test means were significant at
the .05 level and the difference in criterion means were significant
at the .06 level. An employer who based his decision to use
differential cutoff scores on such flimsy evidence would be

inviting a successful lawsuit from a member of the qroup for

whom the higher cutoff score was required.




6 .
Uhat is needed is a Single significance test of the null hypotheSis that
the regression 1ine in thn ooou]ation of uhites is co]inear with the regreSSion
line in the popu]ation of blacks. Such a test is accomolished by u5inq
- analysis of covariance A reqreSSion 1ine can be defined in terms of its slope
~and its yeintercept If two or more reqreSSinn 1ines have the same s]ope and
have the same interceot they must be colinear. If they have different slopes,
~ then there is a difference in validity between the grouns. -If‘the regression
Tines have different intercepts, then there is a 1ack of correspondence of test
means and criterion‘meanS‘between'grouos. Differencesiin slgggs_indicate |

‘differentia] validity: diffﬁronces in interceots indicates unfairness Depending

on the analysis of covariance mode] used the Siqnificance of the difference
betueon s]opes and betueen interceots can be assessed either separate]y or.
together. Predictors cah be studied one at a time or combined in" a mu]tiu]e
nregression equation. If an ana]v5is of covariance resu]ts in Significant
differences in s]opes and/or intercepts, the same cutoff score shou]d not
be used for both groups. _ | } | f

Aside from the statistical orob]ems involved in making correct inferences i
with respect to the regression ]ines of two or more subpopu]ations, there are .
important moral, and lega] nroblens to be urest]ed With Before getting
into them, let's take a look at reqression iines under different conditions
of equality or inequality of slopes and intercepts. Two straight lines in a
plane can have just three relationships between them: They can be colinear;
they can be parallel; or thev can intersect. These three situations are depicted
1n Cases 1, 2, and 3 of Exhibit Il of the handout. When predictor means and
standard deviatiotis and criterion means and standard deviations are each free
to vary independentlv of the others, there are several possible configurations

within each case. For ourposes of illustration in the remainder of this

.?
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brésentdtion i have asshmed that the predictor stahdard_deviafions and the
.Criterion standard_deyiations are equa]'for the two groubﬁ.‘bFor’éase 3, 1 wi]]b
talk juﬁt abbut the situation in'which both é]ooesbafe Dositive,bbuf beaf in mfnd_
that this will include the situation in which the smaller sTope fs’sé small as'to be
essentially 2ero{. Fof each case I.wiil consider jusf-twd subprob]ems,‘dne in which
. the criterion means aré the séhe‘for tHe two groups, the othef'in which the‘critefion
.méansjdiffer. Note thét‘in Cése 1, in which‘théré ié a sing]e regression line,
when the criterion meansvfdr the two grouos -are equal then the teﬁt méahs are of
necéssity equa];'Wheﬁ the criterion means -are uﬁequa] thén'the test means must
_ baruneqﬁal. In Case 2, parallel regression lines ;'equal'slopes; unequa]rihtercépts -
“when the criteridn.méahs‘are'equﬁl, the test means must be unequal. There‘afe
‘ seyera] other:subproblems, Darticu1ar1y inVCase 3, but the two which are given

will suffice for the purposes of my i]]ustfatidn.

In separate articles in the Summer, ]971;.issue of the Joufha] of Educatioha]
Measurement; both Thorndike (6) and Darlington (3).6ointed‘out‘thdt a pd]icy df".”
USing teéts in‘éuch a'm¢nnér as to maximize fairness wi]] Sdmetihes éonflict with

_:the‘policyvOf using them to.maximizé.va]idity;‘tJhiS"can be Seen’from thé'figufe‘f
in Ekhibit II: Firsf, Tet;s define terms.. Cieary (2) has gfvehbthe defihition: o

"A test is biased for members of a subgrouo of the oopulation

if, in the orediction of a criterion for which the test was

designed, consistent nonzero errors of prediction are

made for members of the subgroup. In other words, the

test is biased if the criterion score predicted from the

common regression liﬁe is consistently too high or too low

“or members of the subgroup."




-This leads to a ftﬁding of bias uhenever the regression.]ines aue‘
parallel and to bias"as a function of test score. whenever the lines
intersect. Houevev,'rather than ta]k1ng about the bias of a test
my purcose here is to ta]l about the fa1rness of the use of a
test. In the ewn]oxnenf s1tuat1on se]ect1on dec1s1ons are
ultimatelv d1ehotomous - either the anpljcant js'h1red-or he-
is hot. | o | |

| One definition Qf'the fair use of a test which has been

"'advanced is that e test'is used fairiy if decisions are made on

| the basis of the nredicted cr1ter1nn score, and when seoarate B

‘pred1ct1nn enuat1nns are used vhnn anoroor1ate Let's aooly
th1s def.n1t1on to Case 3-A. Suppose we select on]} those
apo]1cants for whom the cr1ter1on 1s nredicted to be
at least f1ftv four. Theuregress1on equation for wh1tes would be
y' =50 + .40(A-50). -To have a uredfcted'critetion scorefof fifty-
four, a white aon]ieaht would need a test scoreUOf sixtv. Sixteen
percent of uhite annlicants would meet this standard. The reqgression

equation for hlacks is Y' = 50 + .26(X-50). To have-a nredicted
criterion score of fifty-four. a black apnlicant would need a test
score of seventy. Two percent of black acplicants would meet

this standard. Thus, under Case 3-A in which the tests are valid.
for both whites and blacks, but are more valid for whites, and in

which blacks and whites nerform equally well on the jbb, selecting

on the basis of the predicted critarion score results in the



selection ratin for whites being eiagnt times the selection ratio

for b]acks. “lack a0311cants wou1d he renall'en. $0 to ﬁneak

e e e T i s R LU

by virtue of Je1nnn1nq to a ]ess nred1ctab1n groun. Trv to ;efi
that one bv a ‘ederal 1udr;e_._much ]ess_B11] Enn81s..vI will‘be,
auite 1ntenested in \nat 3i11 has to séylabout this. The Guide-
v]1nes are 511ent as to uhat to do in.such a situation.  In a :
'd1fferent situatinn. decicted here as 2—5,'fh°~ state'that»
"cutoff scores must be set S0 as to nredict the same Drobab111tv
of Job success in both groups'" Th1s is essent1a1]v the same as
se]ect1nr on the ba is of nred1cted cr1ter1nn scores. A]thoﬁqh this
; strategv 1s anoronriate for. Case 2 A, 1t results in what most _
- of us: would cali unfa1rness in Case 3-A. A definition of the fair
use of a test wh1ch is more reasonab]e to me thanfis fhe oractice
of h1r1ng on the bas1s of pred1cted cr1ter1on score or on the
basis. of Dred1ct°d 0robab1]1tv of job success is .one which
has been set forth bv Thorndike (6). 0One of his definitions
of fair use of a test is "providing each groun the same onnor-
tunity for admission to training or to a job as would be renre-
sented by the panulaticn of the group falling aboave a specified
criterion score on the correlated variable of trainisg or job
oerformance." In other words, if we hired every anplicant and

then defined job success in terms of reaching or suroassing

sone specified criterion score we could then determine what
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percehtaquOf succeséfu] jobbperforhers-were black, what percent
were white ehd SO on. Uhdeh thfs definttion of‘fair use of»a test,
if we found that 17% of the shccessfu] job,oerfprmeré Wefe‘bTaCk,
- then we Should adjust our cutoff scores so that 17% of those
: se]ected are b]ack' I, in en;unSelected grouo; 5% of the e,
 successfu1 JOb nerformers are b]ack then our cutotf scores
,shou]d be SO arranged that 5 of the peop]e pa$s1ng are b]ack.
Another way of stating th1s same definitipn»ie that the percent-
vage bf b]acks among the ee]eeted ﬁrouo should be equal‘to the
oercentage of blacks among the group wvhich wou]d be se]ected on
.the ba51s of a test of oerfect va]1d1ty B w111-use this
def1n1t1on for the rest of my presentat1on |
: Vext, we need a. def1n1t1on for maximum va11d1ty The'bne
that I w1]] use is. s1mo]v that for a given se]ect1on rat1o va]1d1ty _
s maximized when the mean cr1ter1on score of se]ectees 1s
bmax1m1zed In other words , the selection strategy with the h1ghest
validity is the one that selects peonle with the best job performance.
Now let's consider the results when we apoly different
selection strategies to these different models. The first
strategy will be what, until recent years was the most common
one ‘in industry. That is the use of the same cutoff score for
all applicants. In other words, the cutoff score is the same for
all greups and the selection ratio is free to vary from group to

group as a function of their test scores.
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The second strategv wili be nne which has come into vogue
in recent vears and that is th2 asonlicant-based auota. Here fhe
selection ratio is kent the same for +i1 subqrouss and the cutoff
score is allowad to varv from qroun to group. If 20% of all aonlicants
are to be niyad, the ton 207 of the whites, the ton 207 of the
blacks. etc. are hired.

This results in selection being aboortinned amonqg the
subgroups in accordance :rith each subgroups' reoresentation
in the aoplicant ponulation. If 11% of the apoplicants are black,
then 11" of those selected will be black.

The third strateqy will be that of separate regression
equations in which each applicant is selected on the basis
of his predicted criterion score. using the aporopriate regression
equation. 0f course, when the reqres;ion lines are colinear,
this would result in using the same cutoff score for all qgrouos.

The fourth strategy I will call the success-based quotgﬁr
Here, quotas are established so that the proportions of subgrouos
among selectees are e~ual to the prooortion of subgrouns among
those who would be successful on the job if all aooiicants were
hired. This is ecuivalent to our definition of the fair use
of a test.

" In Exhibit III of the handout, these four selection strategies
are anolied to the six regression situations which we discussed

earlier. In Case 1-A, a sinale regression line with no between-

R
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group differences in criterion means, it makes no difference which
model is used. The same individuals will be selected in any event.
Thus, all strateqies have maximum validity. Under our definition

of fairness, all strateaies are fair. The pronortion of hlacks

among selectees is eaual to the probortion of hlacks among

successful job performers. As we would exnect, in Cases 2 and 3 - in
which the tests work differentlv for different subgrouﬁs - the use of
the =2me cutoff score fdr everyone is inappropriate from the stand-
point of both validity and fairness. This, of course, is what the
Motorola case, the Guidelines and the entire testing controversy is
all about. But let's consider some of the problems with Case 1-B.
Here, a single regression line depicts the relationship between

predictor and criterion for both qroups, but one qroup has

Tower test scores and lower criterion scores. I would assume that

this would not trigger the Guidelines section on unfairness since

there is a between-group difference in test scores.  However, note that
there is a twelve and a half point difference in test scores but only

a five point difference in criterion scores. In these illustrations,
all standard deviations are equal to ten. Thus, as a necessity,

if both means are to fall on the same regression line, there is

far more overlap in terms of job performance than in terms of test
score. Thirty-one percent of blacks are above the white

mean criterion score, but only eleven percent are above the white

mean test score. To work out what would happen if we applied the
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same cutoff score of 50 to both groups, let's assume that 20%

of the total group is black and 80% is white. Let's define
successful job nerformance as having a score of 50 or more on .

the criterion. As it works out, 87% of the successful job performers
are white and 13° of the successful job performers are black. Thus,
under cur definition of fairness, 13% of those selected should be
black. However, onlv 5% of selectees will be black. That is,

of those passing the cut-off score of 50, 5% are black and 95%

are white. Under the Supreme Court rule that a test with an
adverse impact must be job related, I would assum= that the use

of the same cutoff score or at least separate regression equations
would be legal in all of these cases. As I understand the Guide-
lines, the use of the same cutoff score would be legal in Case 1-B.
However, we do have a moral issue in Case 1-B. Is the fact that

the use of a sinale cutoff score maximizes validity sufficient
justification to have only 5% blacks on the job when 13% of those
who would perform the job successfully are black? Stated another
way, a perfectly valid test would yield 13% blacks among those
selected, yet the test depicted in Case 1-B would yield only 5%.

In order to raise this to 13% we would have to adjust the cutoff
scores in accordance with the success-based quota. Yet this would
lower the validity of our selection procedure and thus the efficiency

of our work force.

D)
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In examining the rest of the table in Exhibit III, we find

that separate regression equations wf]] always yield maximum validity
yand that the success-based auota will always yield fairness. However
in many situations we must make a choice between these two important -
goals. |

I realize that I have covered some rather technical material
in a very short tirme, and that an oral presentation such as this is
difficult to follow. 1 hooe, though, that I have convinced most of

you that there are serious statistical, legal and moral problems

which are not resolved by the EEOC Guidelines.
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Concurrent Validity Coefficients

Exhibit I***

Performance
Salary Rating
Test Group Criterion Criterion
Checking (1) Total 12** 15%*
White 12+ 16**
Negro 12 16
Checking (2) Total 24** lo**
White 24%* 17**
Negro 23* 14
Sorting Total 10* 08
White 12* 12*
Negro 05 02
Proverbs Total 14 ** 04
White 13** 04
Negro 16 06
Vocabulary Total 2g** 17**
White 29%* 20%*
Negro 30** 13
Spelling Total 26*%* 19%*
White 26** 18**
Negro 29** 25*
Arithmetic Total 22%* 17**
tWhite 22 %> 20**
Megrc 20%* 13
General Total 23** 18**
White 24 ** 17**
Negroc 25* 30**

NOTE: N for total group

Negroes
Decimal
*p £ .0S.
**p (.01,

eguals 98.

equals 535; N for whites equals 437; N for

points omitted.

***Kirkpatrick, J. J. et al Testing and fair emploument. WNew York:

New York Universﬁy, 1968, page 132.
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